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AaBJieHnwMM, KOTopbie npuBOA^T k 
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riocTOf^HHoe A^BJieHkie P i ki nepeMehHoe 
AaBneHuie P2 BbiSMpaioT ms cneAyiou\Mx 
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P 2+PrPi=C^-10)CT. TAB P3 M a - AaBJieHne 
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cooTBercTBeHHo o5pa6aTbtBaioiAero BeiAecTsa 
npn TeiwnepaType noAaMn era a aony o6pa6oTKM 
(MFla). 9 M/i.. 1 Ta6;i. 



o 
to 

10 
o 



7) 



ro 
o 
01 

a> 
o 



O 



-1- 




(19) i^ydD 



2 054 604 C1 

F 24 J 3/00, G 21 B 1/00 



(51) Int. Cl.s 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



(12) ABSTRACT OF INVENTION 



(21). (22) Application: 93033524/25. 02.07.1993 


(71) 


Applicant: 






Kladov Anatolrj Fedorovich 


(46) Date of publication: 20.02.1996 






(72) 


Inventor: Kladov Anatolij Fedorovich 




(73) 


Proprietor: 






Kladov Anatolij Fedorovich 



(54) ENERGY GENERATION METHOD 

(57) Abstract: 

FIELD: power engineering. SUBSTANCE: 
method involves supplying substance In 
liquid state into treatment zone and 
subjecting it to the action of constant and 
variable pressure. which results in 
appearance of cavitation bubbles. Constant 
pressure and variable pressure P2 are 



selected from the following ratios: 
P i(0.3-0,7)(P2+P3); P2+PrPl=(1-10)a.. 
where P3 and <j is saturated steam pressure 
and tensile strength of substance treated at 
temperature . at which it Is supplied to 
treatment zone (MPa). EFFECT: increased 
efficiency. 9 dwg, 1 tbi 
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M3o6peTeHne othocmtca k SHeprernKe, b 
nacTHOCTH k SHeprernKe cunbHbix 
BsaMMOflefiCTBMM oneweHTapHbix HacTML4. 

B HacTOfiL^ee Bpeiwa mnpoKO naeecTHO 
MHO)KecTBO cnoco6oB nonyMeHUfl SHeprnn, 
HanpMwep cnoco6 nojiyMeHUfl lennoBOM sHepruM 
M3JiyHeHMfl coriHL^a. Ki/iHeTHMecKoC^ sHeprnn 
Beipa. BOflbi, TennoBoC^ oHeprnn, 
Bb!flejifiK)L4eClcfl npn ropeHnn opraHUMecKoro 
Tonnnsa {yms, He<pT^, rasa), renjioBoC^ 
SHeprnn, BbiAenfltoinet^cfl npn pjsneHm 

Tfl>KeJlblX flflep XHMMHeCKMX aneMGHTOB, 

SHeprnn, Bbiflerifljou^eficji npn cJiMflHun nerKnx 
flAsp xnMn<^ecKnx aneweHTOB, aHeprnn, 
Bbt^ejinioL^eP^cfl npH chmahmm Beu^ecTBa m 
aHTMBeinecTBa. 

OAHaKO HHTGHCMBHOCTb najiyHeHHJ? SHeprnH 
CXJHHL^a B OHTMHeCKOM AHanaSOHG COCTaBJlHeT 

Bcero HecKOJibKO BonbT Ha KsaApaTHbit^ Merp 
nosepxHOCTH. noaroMy Tpe6yeTCfl orpoMHan 
njioinaAb Ann nony^enm OHeprMH conHeHHoro 
ki3JiyMeHkin b npoMbimeHHOM MacLUTa6e. 

SHeprnfl Berpa raioKe xapaKtepnayercfl 

HMSKOf^ MHTeHCHBHOCTbK) HeCMOTpJl Ha TO. HTO 

ona Ha ABa-ipn nopjiAKa npeBbiiuaeT 

MHTeHCMBHOCTb COJlHeMHOrO MSnyMeHMfl. 

KoHL^eHTapL^Mq aneprnn ABHKennyi BOAbi na 
ABa-Tpn nop^AKa npsbiiuaeT KOHi^eHTpat^nK) 
anepruM serpa. 3ra BennMUHS, cx)CTaBJiHK)i4afl 
npuMepHO OAMH MeraBoribT na KsaAparHbiC^ 
Merp. HBJifleTCH npneivineMot^ Afifi 
npOMbiiuneHHoro nonyMeni/iH onepmn 
ABM>KyLi^MXCfl Mace BOAbi, MTO noATBep>KAaeTCfl 
pasBHTneM ruApooHeprernKM. OTpi/marejibHbiMn 
ct)aKTopaMM B AaHHOM cnynae ABnaioTcs 
Heo6xoAHMocTb cosAaHun BOAOXpaHnrimn n 
aaronneHne 6ojibUJMX nnou^aAeC^ aeMHOM 
noBepxHOCTn, 6o/ibLiJne Kannra/ibMbie aarpafbi 
Ha cTpomenbCTBo oe-beiaoB ruAposHepreTMiCM, 
orpaHMHeHHOCTb ee pecypcoB. 

Sneprnfl, BbiAsnflioLAaj^cfl npn ropennn 
opraHUHGCKoro TonnuBa (ymfl, He(t)TH, rasa), 

RBHJieTCH B HaCTOfllAee BpeMfl OCHOBHbIM BMAOM 

3HeprMM, Mcno/ibsyeMoi^ b npoMbiLU/ieHHOM 
MacLUTa6e. 0Tpn4aTejibHbiMM c{)aKTopaMH 
RBfiflJOTCfi aarpflSHeHnq oKpy>KaioLneC^ cpeAbi npn 
Ao6bNe ki TpancnopTMpoBKe TonnviBa, 
npoAyKTaMM cropannw ronnuBa m rennoM, npM 
3T0M Krifl TennoBbix craHL^nC^ ne npeBbimaeT 
40% rioA LuaxTbi, paapeabi, aonooTBanbi, 
reppuKOHbi, TennocraHL^nM, oxnaAHTenbHbie 
BOAoewbi, nnHUM 3neKTponepeAaH m ApyrMe 
cxiopyKeHun, axoA^LAkie b 
TonnnBHo-sHepretHMecKnW KOMn/ieKC, OTBOAflTCfl 
orpoMHbie nnou^aAn, hto flBTiqercq cneACTBueivi 
HeAOcraTOHHOVi K0HL^eHTpaL4Mki oneprm, 

UJMpoKO MSBecTeH cncx2o6 nonyMeHkifl 
anepri^M Ha rennoBbix dneiapM^ecKnx craHUkinx. 
3roT cnoco6 saKmoMaercn b OKMraHiiii 
opraHMHecKoro TormuBa b TonKe napoBoro 
KOTfia, TAe XMMMMecKan weprm ron/ikiBa 
npeBpainaeicfl b TennoByio sHeprnio BOAWHoro 
napa. 

OAHaKO Ann pea/iMaai^kiM yKaaaHHoro 
cnoco6a Tpe6yeTCfl 6ojibiiJoi) pacxoA sneprkiki 
na Ao6bmy oprankiMecKoro TorvibiBa, Ha ero 
TpaHcnopTkipoBKy m amArame. Kpoue Toro, 
OKViraHiie ToniikiBa npkiBOAMT k sarpqaHeHiiK) 
OKpy}Kaiou^eff cpeAbi. npki otom Sojibtuoe 
KO/iMHecTBo BeiuecTBa Ha craAviki OKMraHMfl 
Bbi6pacbiBaeTcq b aTM0C(})epy m rkiAPOcct)epy b 
BHAe ra30o6pa3Hbix npoAyicroB cropaHMfl. Ma 
Bce^ XHMkiMecKot^ 9HeprMM, aaKntoMeHHoi^ b 
opraHi^HecKOM ron/ikiBe. TonbKO okojio 30% 
AoxoAMT AO noTpe6kiTenfl b bmao sneiapkiMecKOf^ 
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GHeprnn. OcTajibHafl MacTb paccenBaercfl b 
oKpy)KaK)Li4ef^ cpeAe, hto cHUKaer Kflfl 
TennoBbtx aneiapuMecKnx CTaHi^nC^ m Hapyojaer 
SKonori/mecKoe paBHOBecwe OKpy)KaioineCl 
cpeAbi. 

UJMpoKO M3BecTeH cnoco6 nony^ennfl 
SHepruM Ha arowiNbix snefapMMecKnx craHL^Mflx. 
3aKnK5Ha»oinMi^cfl b tom. mto b aKTMBHyK) aony 
aroMHoro peaiaopa noAaiOT BOAy. tab ee 
HarpeBaioT, ncnojibsyfl flA©pHoe ToniiMBO. 
Harperyio BOAy BbiBOAflT M3 aoHbi oepa6oTKM 
APfl nocneAywu^ero ncnoribaoBaHnq no 
HasHaHeHHio. 

OAHaKO aapaTbi na Ao6biHy m noAroroBKy 
flAepHoro TonnuBa An« aroMHoro peaKTOpa 

BblCOKM. HTO OTpHL^aTeribHO CKa3blBaeTCfl Ha 

ce6ecT0HM0CTH nojiyMaeMoCI aneprnn. KpoMe 
Toro. SASpHoe tor/iubo ne M0>KeT ObiTb 
no/iHOCTbK) McnojibaoBano b aTOMHOM peaKTope, 
MTO anaMMTeribHO CHH>KaeT KHfl nocneAHero. 

ripH 3T0M TOnJlUBO aTOMHblX SJieiCTpMHeCKMX 

CTaHi^Mt^ ncnofibayeTcw npnennanrenbHO b 
TpkiAuaTb paa xy)Ke, hbm rennoBbix 

SneKTpMMeCKMX CTaH4MM. 

noTeHi4nanbHo paaBurne aTOMHoC^ 
SHepreTMKM HeceT b ce6e cepbesHbie npo6;ieMbi, 
cBq3aHHbie c oxpanot^ OKpy)Ka(o^eC^ cpeAbi. 
ABapuM, npoMsoujeALUMe na p^Ad aioMHbix 
3neKTpMMecKnx craHUMqx, y6eAMTejibH0 
CBMAeienbCTByioT o6 otom. 

l/lasecTeH cnoco6 noJiyHeHMW sneprnn, 
KOTOpblV^ no COBOKyHOCTH cyiAecTBeHHbix 
npn3HaK0B qsnweTcq naMOonee 6nM3KHM k 
M3o6peTeHHK). 3tot cnocoO aaKmoMaercw b tom. 

HTO B 30Hy OepaGOTKM ROAaiOT )KMAKMf^ JIMTMC^, 

KOTOpbiC^ noABepraioT bosabj^ctbuhd 
nepiioAHHecKMX aKycTunecKnx cun Ann coaAaHun 
B HeM KaBMTaukioHHbix nyabipbKOB, b peayrbiaTe 
Hero npovicxoAMT peaiqun repMonAepHoro 

cMHTeaa. 

B ocHOBy M3o6peTeHH« nocTaBnena aaAana 
coaAaTb cnoco6 no/iyneHUfl SHeprnw, KOTopbii^ 
noaBOJiMJi 6bi MCKnwHUTb aaTpaTbi na AoGbwy, 
noAroTOBKy m TpancnopTupoBKy TonnuBa, a 
TaK>Ke noaBo/iMJi 6bi ncnoribaoBaTb b KanecTBe 
pa60Hev1 cpeAbi nioSoe BeLnecTBO, 
HaxoAniMeecfl e >kmakom cocronHkii^. 

3Ta 3aAaHa peLuena coaAaHbieM cnoco6a 
nonyneHUfl aneprnn, BKnwHaiomero noAany 
BeiuecTBa b kmakom ct)a3e B sony oepaGoTKM m 
cosAaHkie b Beu^ecTBe KaBkirai^kioHHux 
ny3bipbK0B, npn stom comacHO H3o6peTeHMK) 
KaBkiTauMOHHbie nysbipbKn b BeiutecTBe cx>3jqaiOT 
nyreM co3AaHkifl nepMOA^HecKM ki3MeH$iK)u^erocn 
AaBneHiiq, MMeiou^ero nocTonHHyK) m 
nepeMeHHyK) cocTaBnqioiAiie. npimsM 
yKa3aHHbie cocTaBUfliou^Me Bbi6vipaK)T m3 
cneAyK)LUiix cooTHomeHdvi: 

Pi OT 0.3 AO 0.7 (P2 + P3): 

P2 + P3 Pi OT 1 AO 10 o, TAe Pi nocTOflHHafl 
cocTaBJiflioLi^afl AasneHnq (Mfla); 

P2 nepeMeHHap cocTaB/iflioLMaq Aao^eHUfl 
(MHa); 

P3 AaBTienne Hacbiu^enHbix napoB 
o6pa6aTbiBaeMoro BeiABCTBa npki TeMneparype 
noAaHM ero b sony o6pa6oTKM (Mfla); 

a npoHHOCTb Ha pa3pbiB o6pa6aTbiBaeMoro 
BeinecTBa npvi TeMnepaType noAann ero b aony 
o6pa6oTKVi (Mfla). 

Hpn co6/iioAeHMM yKa3aHHbix ycnoBHv^ 
OAHOBpeMeHHoro BOSAeC^CTBuq nepeMenHoro m 
CTaTunecKoro AaBnenni^ na aemecTBO b )KMAKOt^ 
4)a3e B >KviAKOCTVi o6pa3yK)Tcn KaBkiTai^kioHHbie 
nyabjpbKM b tot momcht, KorAa cyMMa AByx 
BeriMHMH: aMnnMiyAbi nepeMeHHoro AaBnenufi m 
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flaBJieHi/ifl Hacbiii^eHHbix napoB Bei^ecTBa npn 
flSHHoi^ TeMnepaiype, npesbicuT cyMMy AByx 
BennHUH: CTarnMecKoro fxaQnenm m npoHHOCTH 
>KHAKOCTM Ha paapbJB npn AaHHoi^ leMneparype. 
MoMeHT 3T0T Ro BpeMSHM coBnaAaGT c 

MOMBHTOM f\ei^CTBm OTpHL^aTeflbHOC^ 

nonyBOJiHbi nepeweHHoro AaBneHUfl. 

Bo BpeWfl fleC^CTBUfl Ha >KHAKOCTb 

nojiojKurenbHof^ nonyBoriHbi nepeweHHoro 
AaBJieHMfl Ha KaBuraL^noHMbie nysbipbKH 
ABMCTByeT cyMMa AByx fxaBnenm: aMnjinryAbi 
nepeMeHHoro AaBJiennfl m craTHHecKoro 
AaBJieHUfl. KOTopafl CTpewnTCfl OKaib nyabipbKn. 
T. e. aaxjionnyTb nx. B MOMenr aaxjionbiBanuR 

nySblpbKOB MX CTGHKM HOA ASp^CTBHeM paSHOCTM 

AaejieHMVi, Aef^cTByKJU^nx Ha KaBHTaL(noHHbie 
ny3bipbKM, ycKopjifOTCJi, npnoeperaioT 
KMHeTMHecKyK) SHeprmo n cra/iKMBaioTCfl s 
L^eHTpe. BenMHUHa npnoepereHHoR 
KMHeTMHecKOt^ aneprnH OKasbiBaercji 
AocTaroMHoCi Ann paapbisa cbasm Me)KAy 
HyKnoHawn, npeoAO/ieHUfl cm OTTajiKHBannfl 
flAep n ocymecTBJieHns saanMOflei^cTBUfl Me>KAy 
ojieweHTapHbiMM HacTHL^aMU, coAepKau^MMncfl b 
flApax o6pa6aTbiaBeMoro Beu^ecTBa (neC^TpoHbi, 
npoTOHbi). B peaynbTaie b noKanbHOv^ o6nacTM 
Beii^ecTBa b MOMenr MCMesHOBeHUji 
KaBMTai^MOHHoro nysbipbKa (ero saxnonbiBaHUfl) 
npoMcxoAUT flAspHbie peaKUMn c BbiAejienneM 
Gojibiuoro Konn'^ecTBa SHeprkin. Oneprnfl. 
BbiAenfliOLi^ancsi b zone o6pa6oTKM, 
npeoepaayercfl b >khakocth b renno. 3to renno 
HenpepbiBHo otboaat m3 30Hbi o6pa6oTKM a anAe 
Harperoi^ )kmakoctm h ncnonbsyiOT no 
HeoGxoAMMOCTH. a ox;ia>KAeHHyto «MAKOCTb 
BOSBpau^aiOT e 30Hy o5pa6oTKH. 

npn Heo6xoAHMOCTH nsMeneHUfl 
oneproBbiAeneHMfl MaweHnioT nepewenHoe 
AaeneHne vilmvi ciaTi/mecKoe AaBnenne e 
yKBsaHHbix npeAe/iax. flpn otom aojdkho 
co6nK)AaTbc« yKaaaHHoe cooTHoujeHne 
nepeiweHHoro m CTarnHecKoro Aas/ieHnji, raK KaK 
npn ero HapymeHnn b c/iyMae yaennMeHUfl 
nepeweHHoro AaBneHna Bbime yKaaannoro mjim 
yMeHbiLieHMfl craTHMecKoro AaBJieHna HM>Ke 
yKaaaHHoro b >kmakocti4 oGpaaytoTCJi 
KaBMTauMOHHbie nyabipbKM 6onbLUMx paawepoB. 
KOTopwe He ycneBaioT aaxnonnyTbCfl, b 
peaynbiare Mero npeKpau^aeTCfl 
SHeproBbiAeneHne. B c/iynae yBenmenm 
craTM^ecKoro AaoneHMfi BbiLue yKsaaHHoro kuiut 
yMeHbiueHvifl nepeMeHHoro AaBnenkisi HM)Ke 
yicaaaHHoro KaeMTauMOHNbre nysbipbKki e 
KMAKOCTM He Moryr oOpaaoBaTbcn m. 
cneAOBarenbHo. He nponcxoAUT npoi^ecc 
3HeproBbiAeneHM;i, raK kbk b stom cnyHae b 
o6pa6aTbiBaeMo(^ yoAmocm pacrnrMBatoujikie 
HanpnKeHkifl MeHbiue npeAena npoHHocTki 

)KV1AK0CT14 Ha paSpblB. 

RpeAnaraeMbiE^ cnoco6 nonyMeHun sneprMvi 

MOKBT 6blTb GCSyil^eCTBJieH B H3BeCTH0M 

yjibipaaByKOBM aKTkiBarope (aa^iBKa 
PCT/RU92/00195). 

Ha dpwA cxeMaTMMHO ii306pa)KeH 
y/ibTpaaBVKOBOf^ aiaHBaTpo. b kotopom mombt 
6biTb pearM30BaH npeAnaraeMbiC) cnooo6; na 
(3p\Ar.2 M 3 npeAcraBneHbi cxeMbi 
9KcnepMMeHTanbHott ycraHosKM Ann 
ocyiuecTBneHMn npeAnaraeMoro cnoco6a; Ha 
c|)Mr.4 M 5 noKaaaHa rpact)kiHecKan aaBMCMMocTb 
Benmmbi BbiAe/ifleMof^ dHeprMM ot BenkiMMHbi 
nepeMeHHoro \a CTarnHecKoro A^BJieHnC^; na 
ct)Mr.6 M 7 rpa4)MMecKa$i 
aaBkickiMOCTb. y-t-p-naxiyMeHMfl or cocraBa 
o6pa6aTbiBaeMoro Bsu^ecTBa npi4 
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ocyiAecTBneHMM npoAnaraeMoro cnoco6a; na 
ct)Mr.8 M 9 rpa4)MMecKafl saBucuMocTb ns/iyMeHUfl 
Hei^TpoHOB OT pe)KHMa paOoTbi ycTaHOBKM, 
Mao6pa)KeHHoC^ na cfjMr.S. m ot aernMUHbi 
paccTonHUfi Me>KAy AeiexTopoM HeC^rpoHOB n 
yjibipaaByKOBbiM aKTMBaropoM npn 
ocymecTBJieHMM npeAnaraewioro cnoco6a. 

06pa6aTbiBaeMyK3 )KkiAK0CTb, nanpMMep 
BOAy, noAaJOT b y/ibTpaaByKOBOi^ aKTHBarop, 
cxeMaTMHHO M3o6pa>KeHHbii^ Ha 4)Mr.1. 
YnbTpaaByKOBOi^ aKTHBaiop coAep>KHT ABe m/im 
6onee coeAMHennbie nocneAOBare/ibHo 
pa6oHnx KaMepbi 1 (b AannoM npniviepe mx 
MeTbipe), B KaJKAoi^ na KOTopbix ycraHOBJieHbi 
pa6oHne Koneca 2 i^eHTpo6e)KHoro nacoca c 
aaKpenneHHbiMM na nepMct)epnn poTopaMU 3 b 
BHAe nepct5opMpoBaHHbix Ko/ieu. KoaKcua/ibHO 
poTopaM 3 B Kopnycax 4 pa6oHMx KaMep 1 
HanpoTUB Kaworo poropa 3 aaKpennen ciaTop 
5, BbinojiHeHHbiC^ b BMAe nepc|)opMpoBaHHoro 
Ko/ibi^a. PaCoHne Kawepw 1 coo6iAeHbi Me)KAy 
co6oC^ nocpeACTBOM An4)cpy3opoB 6. FIocneAHflfl 
pa6oHap Kauepa 1 coeAMHena c nepBOft 

KawepOM 1 UlMpKyjiaUMOHHblM KOHTypOM 7. 

yjibTpasByKOBoJ^ aKTMBarop paeoraer 
cneAywLAMM oGpaaoM. 

B npoi^ecce Bpainennfl pa6oMee KOJiecx) 2 
L(eHTpo6e)KHoro nacoca coo6LMaeT 
o6pa6aTbiBaeMov^ jkhakoctm KHHernMecKyio 
3HeprMio, KOTopafl nacTHMHO npeoGpaayeTCfl b 
craTMHecKoe AaBJieHMe (b Ai^4)0y3opax 6), a 
MacTMMHo B nepeMCHHoe AaaxieHvie (npvi 
npoxo)KAeHiiM nep4)opaL^MCt poropa 3 i4 craTopa 
5). 

B aaBUCMMOCTH or Bbi6paHHoC^ )khakocth. ee 
TeMneparypbi n pacMeiHbix seriUMMH 
CTaiMMecKoro n nepeweHHoro AasneHni^, 
yAOBneiBopnioLAMX yKaaaHHoC) Bbime 
aaBucuMocTn, ycTanaBnuBaioT n noAAepKHBaioT 
KOHcrpyKTMBHbie M TexHOjiorMMecKMe napawerpbi 
ynbTpaaByKOBoro aKTMBaropa (cm. aa^Btcy 
PCT/RU 92/00195). 

B TeqeHMe AsC^CTBuyi na xcnAKOCTb 
nonynepnoAa OTpm^aTenbHoi^ nonysonHbi 
nepeMeHHoro AaB/ieHUP b >kmakoctii, 
HaxoA^LHei^cn b aone o6pa6oTKM, oSpaayiOTcn 
KaBuraunoHHbie nyawpbKH. B TeneHne Aef^cTBun 
Ha )KkJAK0CTb cneAyJOinero nonynepnoAa 
nono>KMTe/ibHoC^ nonyBOJiHbi nepeMeHHoro 
AaBreHMfl KaBMraunoHHbie nyabipbKvi 
OKMMaJOTCfl. K KOHi^ 3Toro HonynepnoAa 
nyabipbKM aanacaK)T KMneMarMHecKyso aHeprMio. 
onpeAe/ifleMyio paanocTbio AaanenMpi, 
Aei^CTByiounMx na nyabipbKM cnapyjKH m ManyrpM. 
CHapy>KM Ha nyabipbKM Aef^CTByer cyuMa 
nepeMeHHoro m crarMMecKoro AaBneHMM. BHyrpn 
nyabipbKOB Aet^cTByer AaB/ieHMe Hacuu^enHbix 
napoB >KMAKocTM. KpoMe Toro, na ABMKeHMO 
nyabipbKOB OKaabiator anMRHMe m APyme CM/ibi, 

OnpCAeJI^ieMbie 0MaMKO-XMMMMeCKMMM 
CBOACTBaMM )KMAKOCTM M a600J1IOTHblMM 

SHaMeHM^MM sanjineMbix napaMerpos. 

B MOMCHT MCHeaHOBeHMR nyabipbKa (b 
MOMBHT ero aaxjionbiBaHMfl) KMnerMMecKan 
SHeprMfl npeo6paayeTCfl b aneprMK) 
CTonKHoaeHMfl aneMeHrapHbix MacTMi;. 3HeprM$i, 
BbiAenfliou^aflcn npM aaxnonbiBaHMM nyabipbKa. 
Ha HecKoribKO nopRAKOB npsBbiujaeT dHeprMio 
cBnsM aneMeHTapHbix mbctvil^ (HyKnoHoe) a RAPe. 
B peaynbTare crojiKHOBeHMji $iAep a ycnoBMnx 
aa5iBn$ieMoro cnoco6a npoMcxoAMT 
BaaMMOAeC^cTBMB Me}KAy aneMeHTapHbiMM 
MacTMi^aMM oocTaanniou^MMM RAep. SHeprMR, 
BbiAenntoiuaRCR b ynpaB/ineMbix onucaHNbiM 
cnoco6oM peaKi^Mnx Me}KAy aneMOHTapHbiMM 
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HacTML^aMM, npeoCpaayercfl b TervioByio 
SHeprMK) a kmakocti^. m ee otboaat m3 aoHbi 

06pa60TKH C nOTOKOM kmakoctm. 

B KOHKpeiHbix npmviepax ocymecTBJieHMfl 
aaflsneHHoro cnoco6a onMcaHW onbiTbi. 
BbiBnojiHeHHbie Ha sKcnepkiMeHTa/ibHbix 
ycraHOBKax c OTKpbiTbiM m aaxpbiTbiM i^kiKnaMM 
(ct)Mr. 2 n 3). ycTaHOBKB, n3o6pa)KeHHafl Ha 
c})Mr.2, coAepjKMT ynbTpaaeyKOBOi^ aKTHBarop 8, 
oni^cani^e KOToporo Aano Bbiuue, 
aneKipoABMrarenb 9 aha npuBOAa aKTHBaropa. 
BaTTMeip 10 An« nsMepennfl noTpe6/ifleMOi^ 
MOLUHOCTH. npn6op 11 Ann MaiviepeHun 
TeMnepaiypbi o6pa6aTbiBaeMPi ;kmakocth na 
BXOAB v[ BbixoAB. paA^^oMeTp 1 2 Ann M3MepeHM$1 

nOTOKOB y- M p-V13/iyMeHMM C ASTeKTOpOM 13 

MSJiyMeHni^. HeC^TpoHHbifl paAnoMerp 14 An« 
nsMepeHMfl HeC^TpoHHoro noTOKa c ASTeKTopoM 

15 Het^TpOHOB, MaHOMBTp 16 AHW MSMepeHMW 

cTaiMMecKoro AaaneHUfl, npn6op 17 ahji 
MSMepeHMfl nepeMeHHoro AaBneHUJi, npuCop 18 
AHfi MSMepeHUfl pacxoAa >kmakocth m npn6op 19 
Ann MSMepeHMfl cneiapa nacTOT nepeMeHHoro 
fXaBnenm. Ha rpyOonpoBOAe, BbiBOA^u^eM 

KMAKOCTb M3 yCTaHOBKM. yCTaHOBneH BeHTM/lb 

20. ,Me)KAy Tpy6onpoB0AaMM, BbiBOAfliMUM \a 
nOABOA«LMMM XHAKOCTb K ycTaHOBKe, 
ycTaHOBfieh BehTMnb 21 . 

VciaHOBKa pa6oTaeT cnefxy\o[i\\AM o6pa30M. 

>KMAK0CTb. HanpuMep BOAonpoBOAnyK) BOAy, 
no Tpy6onpoBOAaM noAajoT na bxoa ycraHOBKH. 
BeHTMJieM 20 ycTaHaBnuBajoT Benn'-inHy noTOKa 
BOAbi. npoxoAWiMero nepea y/ibTpasByKOBot^ 
aKTHBarop 8, rae noAAep>*<MBa»OT yKaaaHHoe 
Bbime pacMeTHoe cooTHOiueHne nepeMeHHoro m 
CTaTMMecKoro AaB/ieHuP^. fln^ nsMeHeHUfl 
ciaTHMecKoro m nepeMeHHoro AasneHUM b 
yKaaaHHbix npeAenax ncnonbayHDT aeHTi/inb 21. 
YCTaHOBUB Heo6XOAMMblM pe>KMM pa6oTbi 
ycTaHOBKM, AaJOT BbiAepKKy b TeneHne 10-15 
M\AH Ann AOCTi^KeHkin CTa6MJibHo(^ pa6oTbi na 
aaAaHHOM peKUMe m nponsBOAni neoCxoAHMbie 
M3MepeHMfl. noTpe6;ifleMyK) MOi^HOCTb (N i) 

MSMepflfOT BaTTMerpOM 10. MOU^HOCTb (N 2) 

BbiAejieHMfl Tenna onpeAennjoT no 
npokisBeAeHviio Asyx MSMepneMbix Bennm^H: 
pa3HocTvi (A t) TeMnepaiypbi na BXOAe m BbixoAe 
aKTMBaropa 8, MSMepneMoC^ c noMou^bio 
npM6opa 11 M pacxoAa (G) >khakocth, 
npoxoA^inet^ nepea aianBaTop 8, nsMepneMoro 
nocpeACTBOM npn6opa 18, m KOHcraHTbi 
Ten/ioeMKOCTti (c) 06pa6aTbtBaeM0M >kmakoctm: 
AUG.c(Bt) (1) 

npi«i6opbi 16^17 Ann MSMepenMn A?B/ieHkiP^ 
Mcnojib3yiOT Ann KOHTpojin pe)KMMa pa60Tbi 
ycraHOBKM. Cneicrp ^acTor nepeMeHHoro 
AaeneNHn M3Mepn»0T cneiapoMeTpoM 19. 

Mcnonbayn paAMOMorpbi 12 m 14 c mx 
AereKTOpaMM 13 m 15, viaMepnioT noTOKki 

l10HM3KpyK)Ll^HX MsnyHeHMM. 

DpoBeAn Bce BbnuenepeHncxieHHbie 
\A3Mepema, mokho cAenarb BbieoA o tom, hto 
noTpe6rineMan MOiAHCTb Ann ocyLuecTBneHMP 
npeAnaraeMoro cnoco6a b cpeAHeM b ABa-rpn 
paaa Menbiue. mom BbiAenneMan b peaynbiare 
ocymecTBneHun npeAnaraeMoro cnoco6a 
renjioBan Moi^HocTb. Dpn otom M0HM3MpyK)UHMe 
Msny^eHun, BbiAennioii^necn b npoLtecce 
ocyu^ecTsneHMn npeAnaraeMoro cnoco6a, He 
npesbiLijaiOT ecTecreeHHoro (pona. 

Ann noATBep)KAeHMn nporeKanun npM 
ocyiAecTBneHUM npeAnaraeMoro cnoco6a 
PAepHbix peaKL^Mf^ b KaBkirauMOHHbix nysbipbKax 
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o6pa6aTbiBaeMo(i kiiakoctm m 
o6pa30BaHMR y p Hei^TpoHHoro MsnyMeHMif 
McnonbaytoT ycraHOBKy, M3G6pa}KeHHyK> na ct)Mr. 
3. Ora ycraHOBKa BbinojiHeHa aHanori'mHO 
onMcaHHo^) Bbime m ki3o6pa)KeHHO(^ na ct)Mr.2 vi 
ornMHaercn or nocxieAHei^ HajiMHbieM eMKOCTM 
22 Ann HaKonneHun yKasaHHbix ManyMeHMf^ ao 

Be/lklMMHbl. KOTOpyiO MOKHO M3MepMTb 
MMetOLL^MMCn npM6opaMH. >KMAKOCTb B A9HH0M 

cnynae unpicyjiMpyeT no aauicHyTOMy KOHiypy: 
ynbTpa3ByK0B0C) aKTidBarop 8 eMKOCTb 22 
CTOJibKo BpeMSHM, CKo/ibKo Tpe6yeTCfl Ann 
HaKonneHkin ypoBHn ManyneHkii^ ao seriMHMHbi, 

KOTOpyK) MO)KHO l13MepMTb. 

Ann 6oJiee HarjinAHoro noATBep)KaeHvifl 
nporeKaHMn b icaBviTauuioHHbix ny3bipbKax 
06pa6aTbiBaeM0i4 )kmakoctvi nAepnbix peatquH 
6biJiH McnonbsoBaHbi Ao6aBKii CTa6viJibHbix 
M30Tonoa (KMcnopoA. a30T, ymepoA. HarpMPf). 
KOTopbie B pesyrbTare nAepHbix pesxwyi^, 
npovicxoAnu^Mx b aiaviBaTope 8, npeBpai^aK)Tcn 
B HecTa6MnbHbie kiaoronbi. hto 6biJio 
3ac(>kiKCkipoBaHo c noMoti^bK) paAHOMorpoB 12 m 
14. 

TaKMM o6pa30M. npn ocyiAecTBneHMM 
npeAnaraeMoro cnoco6a nonsjineTcn 

B03M0)KH0CTb B RpOMbllUneHHOM MacujTa6e 

noJiyMBTb OHepmio cunbHoro B3anM0AeC^cTBMn 
dnoMeHTapHbix HacrkiL^. 

n p M M e p 1 . Ho/iyMaioT SHeprnio cunbHoro 
BaanMOAei^cTBun sneMenrapHbix Macrnt^, 
o6pa3yiou4yiocn b BOAonpoBOAHOv^ BOAe npki 
TBMnepaType 20^C. are BOA^ npvi yKasaHHoH 
TeMnepaType MMeer npowHOCTb na paspbie 
npuMopHO 0,35 Mfla. AasneHMe (P,) 
Hacbiu^eHHbix napoB npM yicasaHHot) 
TeMneparype npMMepHO paBHo Hynio. 

no 3aBl1CMM0CTV1 

Pi o.3(P2 + P3): 

P2 + P3 Pi a, peiuan cucTewy 3TMX 
ypaBHeHki(^, HaxoAnT neoCxoAMMbie Ann 
ocyu^ecTBXieHMn npeAnaraeMoro cnoco6a 
CTBTkiMecKoe A^B^eHMe (Pi) m nepeMeHHoe 
AaBneHne (P2): 

Pi 0.3 P2: 

P2 0,3 P20; 

P2= P 
0,7 

Pl= 0^ a • 0.35 0,1 5 MHa 
0,7 0,7 

P2= 0.35 0,5 Mfla 

0,7 0,7 

BoAonpoBOAHyio BOAy npw TeMneparype 
20 °C noAaioT b ynbTpaaayKOBoC^ aKTHBaTop, 
M3o6pa>KeHHbit^ Ha ct)Mr.1, fab nyrew 
BOSAeMCTBkin na BenrkinM 20. 21 , H3o6pa>KeHHbie 
Ha ct)nr.2, c noMoiAbio nsMepnTenbHbix 
npuSopoB 16, 17 M 19 ycTaHaannBawT 
onpeAeneHHbie Bbiuje nepeMeHHoe ki 
craTMMecKoe AaB/ieHMn. 

npvi npOXO>KAeHMl1 BOAOnpOBOAHOi^ BOAbI 

Hepea ynbTpasByKOBovi aKTMBaTop BOAa 
HarpeaaeTcn b pe3ynbTaTe cunbHoro 
BaanMOAeC^CTBun sneMenTapHbix sacTui^. 
Harperyio BOAy BbiBOAflT na aicrnBaTopa m 
HanpaanniOT no Tpy6onpoBOAy noTpe6MTenio 
TennoBOt^ aneprnn. HepeAaB noTpe6nTejiio 
len/iOByK) OHepruK), oxjia)KAeHHyio aoAy nM6o 
cepacbiBaioT B KaHajiMaauMio, jim6o BoaBpau^atOT 
B aKTMBarop Ann noBTopHoro McnonbaoeaHMn. 

DpM noMOU^M BaiTMerpa 10 Sbina nsMepeHa 
noTpe6jineMan anetcrpuHecKan Mou^HOCTb (N 1) 
Ann ocyu^ecTBneHMn np^araeMoro cnooo6a. 
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KOTopan 6bina paBHS 6 kBt. nponaBOflUMyjo 
MOL^HOCTb (N2) onpeAeiifl/iki no Bbipa)KeHviK> (1), 
B AaHHOM cxiynae OHa paBHa 6,5 kBt. 

PasAenuB aneKrpMMecKyio norpeSnneMyio 
Mou^HOCTb (NO. KOTopafi B A^HHOM cnyMae 
pasHB 6 kBt. Ha nponsBOAMMyio MOLMHOCTb 
(N2). KOTopan paBHa 6,5 kBt, nonynatoT 
K034}4)t1l4lieHT (k), paBHbiC) 1.08. 

n p ki M e p bi 2-12. Cnoco6 ocyu^ecTB/injiM 
aHajiorMMHO onkicaHHOMy b npkiMepe 1. 
06pa6aTbiBaeMoe Beu^ecTBO b >kmako(1 (paze, 
ero Teunepaiypa, napaMerpbi o6pa6oTKii 
(P 1. P2. P3. ct). noTpeenflewafl iwoiUHOCTb (Ni) 
ki npokOBOAMMBR lennoean MOU^HOCTb (N 2) 
npi/iBeAeHbi b TaOnni^e. 

H3 raSnnubi bhaho, mto npn o6pa6oTKe 
paajiMHHbix Beu^ecTB b >KMAKoti cf)a3e npn 
onpeAeneHHbJX nepeivieHHOM n CTarnHecKOM 
AasneHUflx, ne)KaiAMX b yKaaaHHbix npeAenax (t. 
e. npn ocyLnecToneHMH npeAnaraeworo 
cnoco6a) nonyHaewan oneprm b HecKonbKO pas 
6onbUje. hqm noTpe6jifleMafl aHepmn. 

Ha rpact)MKax, npuBeAeHHbix Ha (pvirA, 
M3o6pa)KeHa aaBucuMOCTb pasHocTH MoiuHocieCi 
(A N) TennoBbiAeneHMH m 3neicrponoTpe6neHMH 
OT cooTHOLueHnq CTaTM^ecKoro m nepeweHHoro 
AasjieHnf^ B aKTMBarope. YKaaaH- Hyio 
aaBMCMMOCTb onpeAenflnn npn ocyLi^ecTBJieHUM 
npeAnaraeMoro cnocx)6a, ncno/ibayfl b KanecTBe 
o6pa6aTbiBaeMoro Beu^ecTBa BOAonpoBOAHyio 
BOAy npn TeMneparype 20®C. Flo ocm a6cL\Mcc 
OTjio>KeHo nepeMeHHoe p,aBneme, no ocm 
opAHHar pasHOCTb Mou^Hocret^ aN. Kpusafl I Ha 
rpac|)MKe cooTBercTByer craTHHecKowy 
AasneHwo Pi 0. Kpusafi II CTarnMecKOMy 
A^BjieHMK) Pi ' 0.6 Mfla. KpMBan HI 
CTarvmecKOMy A9BneHkiio Pi 0,8 MRa, KpMBan 
IV crarrvmecKOMy AaBxieHMto Pi 1 MHa. 

Ms yKasaHHbix rpact)kiKOB mstko BbiAHa 
rpaHMua aaflBJieHHoro MHrepaana cxDOTHOUueHkif^ 
nepeMeHHoro m craTkmecKoro AaajieHMi^. Bee, 
HTO Jie)KviT neaee 2,3 MRa (rpact)viK I), r.e. 
nepeMeHHoe ASBxieHMe P2 MeHbiiie 2,3 Mfla np\A 
CTaTMHeCKOM AaBJieHMM Pi 0, He 

yAOBJieTBOpner npeAnaraeMOMy cooTHOUjeHMio 

AaBJieHMf^ Pl M P2, M npH STOM KOJIUMeCTBO 

BbiAe/ineMoC^ 3HeprMki Menbuje. vieM KOXiMMecTBO 
noTpe6nfleMOi^ aHeprnn. flpn yBejii/msHnn 
nepsMeHHoro /xasnenm P 2 Cojiee 2.3 Mfla. 
r.e. npn co6nioAeHiiM yKaaaHHoro cooTHOiueHM;) 
Pi M P2, BbiAe/if)iOL^aHC5^ anepmn 6ojibiue 
noTpe6jifleMoii SHeprnM. 

fln« rpact)HKa II, tab CTaTHMecKoe AaBJienne 
Pi 0,6 Mfla, Bce. mto nejKMT JieBee 1,2 Mfla, He 
yAOBJieTBOpfleT npOAnaraewoMy cooTHOiueHMJO, 
n npn 3T0M KOJinnecTBO BbiAejiReMOM anepmn 
MeHbLLie KOJiMHecTBa noTpe6nfleMOM. 

AHa/iornHHo nyreM 3KCTpanojiflL\MM mo)kho 
onpeAennTb o6nacTb. npn KoropoC^ 
noTpe6rineMa5^ SHepr^n MeHbiue BbiAeriReMoC^ m 
Ann rpac|)MKOB III m IV. 

Ha 4)nr.5 M3o6pa>KeHa rpa4)HMecKaji 

aaBUCMMOCTb paSHOCTM M0ll4H0CTeCl (A N) 

lenjioBbiAeJieHMfl m 3neKTponoTpe6jieHMfl ot 
cooTHOujeHMn P 1 M P2 npki ocyLAecTBJieHviki 

npeAnaraeMoro cnoco6a b ycrpoiiCTBe weHbiiieM 

MOIAHOCTH. rpacflMK V CX30TBeTCTByeT 

CTarnMecKOMy AaBXiennK) Pi 0,1 Mfla, rpact)MK 
VI Pi 0,2 Mfla, rpact>iiKVII Pi 0,3 Mfla, npacpm 

VIII Pi 0.4 MHa. rpa(pm IX Pi0,5 MHa. 

Ma yKaaaHHbix rpact)uiKOB V, VI, Vil, VIII. 

IX TaK Me, KaK us rpacjskiKOB I, 11, III. IV. 
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M3o6pa)KeHHbix Ha 4)nr.4, bmaho, mto TonbKo npM 
BbinoriHeHMM yKaaaHHoro cx)OTHOiueHMH P 1 m 
P2 BbiAenneMafi aHepmfl 6onbLue 
noTpe6;ifleivioC^ OHeprkiM. flpM stom Ann rpact)MKa 
V BMAHO. HTO npaaee aHaneHMR P2 26 Mfla. 
T.e. npvi Heco6niQAeHMM yKaasHHoro BbiLue 
cooTHomeHUfl. BbiAe/ineMan aneprMfl 
craHOBHTCfl Mehbuje noTpe6rifleMoPi. 

TaK KaK npeAnarasMbit^ cnoco6 nonyMeHMn 
sneprMvi xapaKrepkiayercfl npaKTHHecKMM 
OTcyTCTBMSM MOHMaMpyiiiiiix MajiyneHiii^, to Ann 
noATBep^KAOHMfl nporeKaHMfl nAepHbix peaKi^vii^ 
B KasHTauMONHbix FiyabipbKax o6pa6aTbiBaeMo(4 
)KHAK0CTM Ha ct>Mr.6 M 7 npeACTaaneHbi 
rpact)MMecKMe aaBMCHMOcrvi y^^-\Azr^HeH\A^ npn 

06pa60TKe BOAOnpOBOAH0f4 BOAbI c 

TeMneparypoi^ 20^0 c pasnkiMHbtMM Ao6aBKaMM 
CTa6MnbHbix naoTonoB paannHHbix aeinecTB. do 
OCM opAMHar AaHO ycpeAHeHHoe aHa^eHvie 
KOJlMMeCTBa Y -KBaHTOB n p -HacTnq 3a OAHy 
ceKyHAy. perMCTpupyeivjoe AereKTopoM 13 
paAMOMeipa 12 (ct)Mr.2). YcpeAHeHne aQho 3a 
Ka)KAbi(^ Hac ki3MepeHiif^. Do ocm aOcqMCC 
OTMeneHO Bpewa (t) b nacax m cyiKax. KpoMe 
Toro, no OCM a6cuMcc na ct)Mr.6 m 7 OTMe^eHO 
BpeMfl (t) pa6oTbi yjibTpaaByKOBoro aKTMBaropa. 
ripM 3T0M rapcf)MK 6i (cf)Mr.6) orpaxaei 
aaBMCMMOCTb y+p-M3nyMeHMi^ npM o6pa6oTKe 
BOAonpoBOAHoC^ BOAW c TeMneparypov^ 20**C c 
Ao6aB;ieHMeM BoaAyxa b KOJiMHecTBS 
1,8 • 10~® Kr/c 8 cooTBercTBMM c npeAnaraeMbiM 
cnoco6oM. rpact)MK 62 to Me c Ao^aaneHMeM 
BoaAyxa b KOjiMMecrae 3,6 . 10'^ kt/c, rpac|)MK 
6 3 TO }Ke 0 Ao6aBneHMeM B03Ayxa b KOJiMMecTBe 

0,9 . 10"^ Kr/c, rpact)MK 64 to )Ke c Ao6aBJieHMeM 

yrneKMcnoro raaa b KO/iMHecTBe 2 . 10"® Kr/c, 
rpac|}MK 65 TO )Ke c Ao6aBjieHMeM yrneKMcnoro 

rasa B KonnMecTBe 10"® Kr/c. 

rpact)MK 7i (cpMF. 7) oTpa)KaeT aaBMCMMOCTb 
perMCTpMpyeMbix AeTeKiopoM 13 Y+p-M3J^y^eHMf^ 
or BpeweHM npe6biBaHMfl nocneAnero B 

aKTMBHOC^ 30He. fpa^MK 72 OTpaKaST 

aaBMCMMOCTb Y+p-ManyneHMt^ npM o6pa6oTKe 
BOAonpoBOAHOi^ BOAbi c leivinepaTypoCl 20**C c 
AoOaaneHMeM ymeKMcnoro raaa b 
K0JiMHecTBe4 . 10"® kt/c, rpac})MK 73 to >Ke c 
AoOaBJieHMBM yrneKMcnoro raaa b 
Ko;iMMecTBe2 • 10"® Kr/c. TpacfJMK 74 0Tpa)KaeT 
aasMCMMOCTM Y+p-n3nyMeHMC^ 6e3 BKnHDMeHMfi 
y/ibTpasByKOBoro aKTMsaTopa. perMcipMpyeiviyK) 
Ha noaepxHOCTM aKTMsaTopa (oSoanaMeHO 

TOMKaMM) M Ha paCCTOPHMM 13 M OT aKTMBaTopa 

(o6o3HaHeHO a). rpact)MK 75 to >Ke, mto m 
rpac})MK 72 c AoeasneHMeM yr/ieKMcnoro raaa b 
KOHMMecTBe 16 X xlO"® Kr/c m 
aaBMCMMOCTb Y+p-ManyMeHMk^, perMCTpMpyeMyio 

MB paCCTOnHMM 13 M OT aKTMBaTOpB (0603HaHeH0 
A). 

Ma npeACTaeneHHbix Ha ct}Mr.6 m 7 rpa(t)MKOB 
BMAHO, MTO npM BKHioMeHMM yjibTpaaByKOBoro 
aKTMBaTopa, T.e. npM o6pa6oTKe BOAonpoBOAHofi 
BOAbi npM TeMnepaType 20°C m co6jiK)AeHMM 
cooTHOiueHMfl nepeueHHoro m nocTOAHHoro 
AaaneHMt^ b yKaaannbix npeAenax, hpomocoamt 
yaeiiMMeHMe y+p-ManyMeHMft, mto BoaMOMHO 

TOJIbKO npM npOTeKaHMM flAepHblX peaKL^MM. 

AHaxiorMMHbie MccneAOBaHMA 6bmM 
npoBeAenbi npM AoOaaneHMM b BOAonpOBQAnyio 
BOAY yrjieKMcnoro naTpMA (Na2C03). GenaMHa, 
xjiopMCToro xiMTMn (LICI) M APyrMX Beu^ecTB. 
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PeayjibTaibi perncTpupyeMbix y+p-nanyMeHnj^ 
aHanorviMHbi npeAcraBneHHbiM Ha (pvir.Q v\ 7. 

yBenM«^eHne HeC^rpoHHoro nanyMeHMfl, 
KOTopoe noATBep)KAaeT nporeKSHkie (i^epHbix 
peaKL^Mf^ npvi ocyu^ecTB/ieHMM npeAnaraeMoro 
cnoco6a, npoMiiniocTpHpOBaHO Ha ct)Hr.8 vt 9. 

Ha cj)kir.8 M3o6pa)KeH rpa^m Hef^rpoHHoro 
nanyMGHUfl ecTecTBeHHoro cpona b TeneHne 
HecKOJibKMX ^acoB. Ha ocm opflUHar OTMe«-ieH 
HeC^TpoHHbii^ noTOK (n, 1/c), Ha ocm a6ci4Mcc 
BpeM5i (t) B Hacax. 

Ha ct>Mr. 9 M3o6pa>KeH rpa4)MK Het^rpoHHoro 
M3JiyHeHHfl npn paOore ynbTpaaeyKOBoro 
aKTMBaropa, i.e. npn ocymecTBneHnn 
npGAnaraeMoro cnoco6a m cx36niofleHHM 
cooTHoujeHMfl nepeMeHHoro m cTarnHecKoro 
AaBJieHViCt npM o6pa6oTKe BOAonpoaoAHOi^ BOAbi 
c Tewneparypoft 20 °C c Ao6aBJieHMeM 
xjiopMCToro mmn (LiCI). Ha M3o6pa)KeHbi 
TBioKe Tpn nepMOAa. o6o3HaMeHHbie 

BpeM6HeM T^,X2 M X3. B TeMeHMB KOTOpblX 

ABTeKTop 15 He^rpoHHoro paAMOMerpa 14 6biJi 
yoraHOBJieH na paccroRHViM cooTBeTCTBeHHO 0,5; 
1 ,25 ki 3.2 M or noBepxHOCTM yjibTpaaayKOBoro 
aKTHBaropa. 

npM cpaBHeHMM rpacfjUKa. MsoGpaxceHHoro Ha 
<t>\Ar.Q, c rpa0viKOM, M3o6pa)KeHHbiM na c|3iir.9, 
BMAHO. MTO Hei^TpoHHoe kisjiyHeHMe npM pa6oTe 
aKTMBaropa sHaHHTe/ibHO Bbime (Ha HecKorbKO 
nopflAKOB), MeM ecTecTBeHHbif^ ct30H. 3to eii^e 
pas CBMAereribCTByeT o tom, hto npki 
ocyu^ecTBneHMM npeAnaraeMoro cnoco6a b 
KaBMTaL^MOHHbix nysbipbKdx o6pa6aTbiBaeMoC4 
}KviAKocTH npareKaiOT HAepHbie peaicuMd. 

AHajiorMMHbie MCcneAOBaHMn no 
HeHTpoHHOMy i43JiyMeHiiK) 6binM npoaeAeHbi m 
npH Ao6aaneHMM b o6pa6aTbiBaeMyio )KWAK0CTb 
ApyrMx KOMnoHeHTOB (HanpkiMsp, 6eH3viHa). 
no3BOJiflK)U4MX ysenHHMTb He^TpOHHoe 
nanyMeHMe ao ypoBHSi. KOTopbif) moxho 
vi3MepMTb MMeiou^biMMCfl npvi6opaMM. 9tm 
MccneAOBaHiiii npMBe/iM k aHanornHNbtM 
pesyjibTaraM. 

TaKMM oOpasoM. McnojibdOBaHiie 
npeAnaraeMoro cnoco6a nosBonner b 
npoMbiiijjieHHOM MaciiJTa6e no/iynarb aneprMio, 
oCpaaytoLi^yiocfl b pesy/ibTare CM/ibHoro 
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BaaMMOAeb^CTBklR 3JieMeHTapHblX MaCTHL^ 

o6pa6aTbiBaeMoro Beinecrsa. 

□police Bcero npeAnarasMbiC^ cnoco6 

npklMeHMTb B npOMblLUJISHHOM MacujTa6e B 

oSJiacTn oTonneHMR ki ropwHero B0A0CHa6)KeHMn 
rpa)KAaHCKMX m npoMbiiiineHHbix o6-beKTOB. Ann 
3Toro Heo6xoAMMO noAKniOMMTb ycTpoC^cTBO Anfl 
ocyiuecTBJieHUfl npeAnaraeMoro cnoco6a k 
cucTewe OTonneHUfl m roppMero B0A0CHa6)KeHMfl 
oOiseKTa, HanpuMep b rennoBbix, 
pacnpeAeni^TenbHbix, HacocHbix nyniaax. 

McnonbsoBaHne npeAnaraeMoro cnoco6a 

3K0H0MMHeCKM BbirOflHO nOTOMy, HTO, BO-nepBbix, 

B AaHHOM cnynae KanMia/ibHwe saipaTbi 
CBGAeHbi npaKTHHecKM k nynjo. Her 
HeoGxoAMMOCTH crpoMTb KorenbHbie, CKJiaAbi 
TonjiMBa, nojTbesAHbie nyrn, TpaHcnopTHwe 
Tpy6onpoBOAbi m MHoroe Apyroe. Bo-BTOpbix, 
KonnMecTBO nponsBOAHMoC^ aneprnn b 
HecoKTibKO pas nepsbiLuaeT noTpe6jineMyio 
SHepruK). B-Tpeibnx, oKpy>Kaioinafl cpeAa He 
3arpfl3HReTcn norepjiMn jonnma npn AoSbme, 
TpaHcnopTupoBKe m npoAyKtaMM ero cropaHMfl. 

(PopMyjia M3o6peTeHMfl: 

cnocoB nonyMEHMfi SHEPrnn, 

8KnK)Hatoiuki£^ noAawy seiuecTBa b kmako^ ^aze 
b 30Hy o6pa6oTKi4 m coaAOHMe b BeiMecTBe 

KaBMTai^klOHHblX nySbipbKOB, OTJIklHaiOL^M^Cfl 

TeM. Hjo KaBbirauvioHHue nysbipbKM b BeiuecTBe 
C03AaK)T nyreM oozp^m^ nepMOAMMeciai 
ii3MeHflK)ii^erocn Aasnenvifi. MMeiou^ero 
nocTonHHyio m nepeMenHyio cocraB/iiiiciMMe, 
npviHeM yKasaHHbie oocTaBJiniOLi^He Bbi6kipaioT 
MS cneAyniMMX cooTHOiueHMM: 

Pl = (0.3 ^C0.7)(P2 + P3); 

P2+P3-Pi=(1+10)o, 

TAe Pi - nocTonHHan cocTaanfliOLi^afl 
AaBJieHMfl, MDa; 

P2 - nepeMennafl cxjcraBJij^tou^afl AasjieHMfl, 
MHa; 

P3 - Aa^eHvie Hacbiu^eHHbix napoB 
o6pa6aTbiBaeMoro Beu^ecTBa npM leMneparype 
noAQHH ero b aony o6pa6oTKM, Mfla; 

a - npoHHOCTb Ha paspbiB o6pa6aTbiBaeMoro 
Beu^ecTBa npvi reMneparype noAaMM ero b aony 
o6pa6oTKii. MRa. 
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